To examine the crystal structure of the material, X-ray diffraction has been used. Unfortunately, carbon fiber paper itself has so many peaks and there is little difference between the material grown on it and the pure carbon fiber paper. Thus, we resort to TEM diffraction to scrutinize. The SAED patterns of all the materials have been exhibited in Figure   S1 . The calculated lattice spacings are quite similar and the results have been listed in Figure   2a , which means that the concentration of ethanol did not influence the phase of the final products. Except for the second ring, all the others can be indexed to α-nickel hydroxide with an expansion of lattice constant at about 1.02. It is noteworthy that the less stable phase α-Ni(OH) 2 instead of the more stable phase β-Ni(OH) 2 is synthesized , which indicates that the incorporation of copper can restrict the transformation and stabilize the α-Ni(OH) 2 , which is favorable since α-phase could deliver a higher
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capacitance than β-phase. The second ring may be due to the intercalation of some anions into the (009) layer of nickel hydroxide. It is interesting that the copper hydroxide is not formed.
There is no inhomogeneity in the morphology as well as in crystal structures. A uniform distribution of metal cations on the atomic level without segregation is achieved.
Based on our previous studies, the ratio of nickel to copper has been optimized to be 4 to 1 in the precursors to achieve the highest supercapacitor performance. To determine the ratio of nickel to copper and distribution in the final product, ion chromatography (IC) analysis and energy-dispersive X-ray spectra mapping have been conducted. 
Calculations
The mass and area specific capacitances can be calculated from the CV curve using the following equations 3, 4 S3
where I (A) and U (V) are the current and potential in the CV, v (V s -1 ) is the scan rate, A (cm 2 ) is the area of the current collector together with the active material, U is the potential window of discharge (0.5 V here), I is the constant discharge current and t (s) is the discharge time.
The mass and area specific capacitances, power density and energy density are calculated based on the galvanic charging-discharging curves using the equation as follows 5, 6 : (5) where C ( F g −1 ) is specific capacitance, A is the area of the current collector, E (Wh kg −1 ) is energy density, P (W kg −1 ) is power density, is potential window (here 1.7 V), I (A) is discharge current, (s) is discharge time, m (g) is the sum of the masses of the positive electrode (NCH, here 8 mg) and negative electrode(reduced graphene oxide, here 20 mg), thus here m is 28 mg.
The areal energy density could be estimated by E a =E g ×m / (2 cm×2 cm) (The area of two pieces of carbon fiber paper)
The volumetric energy density could be estimated by E v =E g ×m / (2 cm×2 cm×0.049 cm) (The volume of two pieces of carbon fiber paper)
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P v =P g ×m/ (2 cm×2 cm×0.049 cm)
All the above parameters are based on the weight of active material, we also calculate and report all the parameters based on the weight of total electrode, i.e. active material and the weight of carbon fiber paper.
In the three electrode configuration, the weight of carbon fiber paper which is 12 mg is added.
In the two electrode configuration, the weight of two pieces of carbon fiber paper, which is 24 mg, is added. S8
